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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 23 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 23 appears to state that the pressure difference may be simultaneously 
positive and negative. The claim should clearly show that the pressure difference may 
only be positive or negative alternatively. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1, 4, 5, 7, 8, 11-13, 15 and 19-23 are rejected under 35 U.S.C. 102(e) as 
being anticipated by US Patent Application Publication 2003/0136196 to Wiklund et al. 
(Wiklund). 

As per claim 1: 
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With regard to a flow-velocity measuring device equipped with two pressure take- 
offs in the wall and a pressure-difference measuring device, Wiklund teaches a 
differential pressure flow sensor with two pressure sensors used to measure 
pressure difference (par. 22, Fig. 8). With regard to a calculating resource to 
calculate flow, in real time, by solving an equation that relates the instantaneous 
flow to the pressure difference, where the pressure difference is positive or 
negative in the equation depending on variations in the speed of the fluid flow or 
the direction of the fluid flow, Wiklund teaches using the pressure difference to 
calculate the flow (par. 24, Figs. 7 and 8). 
As per claim 4: 

With regard to a temperature measuring probe, Wiklund teaches a temperature 
sensor (Fig, 8, temperature sensor 58). 
As per claim 5: 

With regard to the calculation resource being designed to ascertain density of the 
fluid by having the temperature measured by the temperature measuring probe 
and calculating the instantaneous mass flow of the fluid, Wiklund teaches using 
the temperature to determine the density and flow (par. 37). 
As per claim 7: 

With regard to calculating the mass flow of a fluid that is compressible by means 
of an absolute pressure measurement and a temperature measurement and by 
solving the equation relating the instantaneous flow to the pressure difference, 
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Wiklund teaches using temperature and differential pressure to determine flow 
(par. 39). 
As per claim 8: 

With regard to a narrowing tube, Wiklund teaches a narrowing tube (Fig. 14). 
As per claim 1 1 : 

With regard to a differential pressure sensor connected to the two pressure take- 
offs, Wiklund teaches a differential pressure flow sensor with two pressure 
sensors used to measure pressure difference (par. 22, Fig. 8). 
As per claim 12: 

With regard to a set of two relative pressure sensors connected to the two 
pressure take-offs, Wiklund teaches a differential pressure flow sensor with two 
pressure sensors used to measure pressure difference (par. 22, Fig. 8). 
As per claim 13: 

With regard to an analogue or digital electronic calculator, Wiklund teaches a 
microprocessor (Fig. 8, microprocessor 54). 
As per claim 15: 

With regard to measurement of a difference between two pressures, Wiklund 
teaches a differential pressure flow sensor with two pressure sensors used to 
measure pressure difference (par. 22, Fig. 8). With regard to a calculating the 
flow of a fluid by solving an equation that relates the instantaneous flow to the 
pressure difference, where the pressure difference is positive or negative in the 
equation depending on variations in the speed of the fluid flow or the direction of 
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the fluid flow, Wiklund teaches using the pressure difference to calculate the flow 
(par. 24, Figs. 7 and 8). 
As per claim 19: 

With regard to a stage for acquisition of the fluid temperature, Wiklund teaches a 
temperature sensor (Fig, 8, temperature sensor 58). 
As per claim 20: 

With regard to a stage for acquisition of the absolute static pressure of the fluid, 
Wiklund teaches measuring static pressure (par. 38). 
As per claim 21: 

With regard to including absolute static pressure and fluid temperature in the 
equation taking account of the direction of flow, Wiklund teaches using 
temperature and static pressure to determine flow (pars. 38, 39). 
As per claim 22: 

With regard to calculating the mass flow of a fluid that is compressible by means 
of an absolute pressure measurement and a temperature measurement and by 
solving the equation relating the instantaneous flow to the pressure difference, 
Wiklund teaches using temperature, static pressure and differential pressure to 
determine flow (par. 39). 
As per claim 23: 

With regard to a flow-velocity measuring device equipped with two pressure take- 
offs in the wall and a pressure-difference measuring device, Wiklund teaches a 
differential pressure flow sensor with two pressure sensors used to measure 
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pressure difference (par. 22, Fig. 8). With regard to a calculating resource to 
calculate flow, in real time, by solving an equation that relates the instantaneous 
flow to the pressure difference, where the pressure difference is positive or 
negative in the equation depending on variations in the speed of the fluid flow or 
the direction of the fluid flow, Wiklund teaches using the pressure difference to 
calculate the flow (par. 24, Figs. 7 and 8). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 2, 3, 6 and 16-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wiklund in view of US Patent No. 5,493,51 2 to Puebe et al. (Puebe). 
As per claim 2: 

Wiklund teaches all the limitations of claim 1 upon which claim 2 depends. 
Wiklund does not teach an equation that includes instantaneous flow and a term 
representing the differential coefficient with time of the instantaneous flow. 
Puebe teaches an equation that includes a derivative of volume flow and 
instantaneous flow (col. 7, equation 13). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the flow 
sensor, as taught by Wiklund, to include an equation with the terms, as taught by 
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Puebe, because then instantaneous local velocity of unsteady flow would have 
been determined (Puebe, col. 2, lines 57-60). 
As per claim 3: 

Wiklund teaches all the limitations of claim 1 upon which claim 3 depends. 
Wiklund does not teach a differential equation of the form shown in claim 3. 
Puebe teaches an equation that includes a derivative of volume flow and 
instantaneous flow (col. 7, equation 13). Flow is represented by the variable v. 
The equation includes a term for the differential coefficient with time of the flow. 
The term with the variable p corresponds to a function that depends on the 
geometry of the system. It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to modify the flow sensor, as taught by 
Wiklund, to include an equation with the terms, as taught by Puebe, because 
then instantaneous local velocity of unsteady flow would have been determined 
(Puebe, col. 2, lines 57-60). 
As per claim 6: 

With regard to a probe for measuring the absolute static pressure of the fluid, 
Wiklund teaches measuring static pressure (par. 38). 
As per claim 16: 

Wiklund teaches all the limitations of claim 15 upon which claim 16 depends. 
Wiklund does not teach an equation that includes instantaneous flow and a term 
representing the differential coefficient with time of the instantaneous flow. 
Puebe teaches an equation that includes a derivative of volume flow and 
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instantaneous flow (col. 7, equation 13). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the flow 
sensor, as taught by Wiklund, to include an equation with the terms, as taught by 
Puebe, because then instantaneous local velocity of unsteady flow would have 
been determined (Puebe, col. 2, lines 57-60). 
As per claim 17: 

Wiklund teaches all the limitations of claim 15 upon which claim 17 depends. 
Wiklund does not teach a differential equation of the form shown in claim 3. 
Puebe teaches an equation that includes a derivative of volume flow and 
instantaneous flow (col. 7, equation 13). Flow is represented by the variable v. 
The equation includes a term for the differential coefficient with time of the flow. 
The term with the variable p corresponds to a function that depends on the 
geometry of the system. It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to modify the flow sensor, as taught by 
Wiklund, to include an equation with the terms, as taught by Puebe, because 
then instantaneous local velocity of unsteady flow would have been determined 
(Puebe, col. 2, lines 57-60). 
As per claim 18: 

Wiklund teaches all the limitation of claim 15 upon which claims 18 depends. 
Wiklund does not teach that the direction of the flow is included in the term which 
depends on the geometry of the system and the flow. Puebe teaches an 
equation that includes a derivative of volume flow and instantaneous flow (col. 7, 
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equation 13). Flow is represented by the variable v. The equation includes a 
term for the differential coefficient with time of the flow. The term with the 
variable p corresponds to a function that depends on the geometry of the system. 
Since the equation includes a term for the derivative of the flow, the rate of 
change of the flow would affect whether instantaneous flow and indicate the 
direction of flow. It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the flow sensor, as taught by Wiklund, 
to include an equation with the terms, as taught by Puebe, because then 
instantaneous local velocity of unsteady flow would have been determined 
(Puebe, col. 2, lines 57-60). 

7. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wiklund 
in view of US Patent No. 3,967,504 to Akeley (Akeley). 

Wiklund teaches all the limitations of claim 1 upon which claim 9 depends. 
Wiklund does not teach a diaphragm. Akeley teaches measuring pressure 
difference with a diaphragm (col. 1 , lines 7-29). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the 
flow sensor, as taught by Wiklund, to include a diaphragm, as taught by Akeley, 
because then a well known method of measuring pressure difference 
pneumatically would have been available. 

8. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wiklund 
in view of US Patent No. 5,365,795 to Brower, Jr. (Brower). 
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Wiklund teaches all the limitations of claim 1 upon which claim 10 depends. 
Wiklund does not teach a venturi. Brower teaches a venturi for measuring 
pressure change (col. 10, lines 56-65; Fig. 5). It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to modify the flow 
sensor, as taught by Wiklund, to include a venture, as taught by Brower, because 
then less flow losses would have been produced (col. 10, lines 56-63). 

Allowable Subject Matter 

9. Claim 14 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Response to Arguments 

10. Applicant's arguments filed 10 April 2008 have been fully considered but they are 
not persuasive. 

Applicant states that Wiklund does not describe each of the features of 
independent claims 1 and 1 5. Applicant states that unlike the invention of claim 1 , 
Wiklund's microprocessor is configured to calculate the flow rate of the fluid flow as a 
function of the absolute value of a pressure signal. Claims 1 and 1 5 require solving an 
equation that relates the instantaneous flow to the pressure difference, where the 
pressure difference is positive or negative in the equation depending on variations in the 
speed of fluid flow in the conduit and/or the direction of the fluid flow. Therefore 
absolute value of the differential pressure meets the claim limitations since the claim 
allows a positive or negative value to be used in the equation. Further, even though 
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Wiklund teaches using the absolute value of the differential pressure signal, Wiklund 
clearly teaches that the differential pressure may be positive or negative depending on 
the direction of flow (par. 24). As pointed out by Applicant, the variable "h" in the 
equation shown in par. 24 of Wiklund is the absolute value of the differential pressure 
(par. 35). However, the actual differential pressure value is considered to be in the 
equation and may be positive or negative before the absolute value of the differential 
pressure is determined. 

With regard to claim 1 , Applicant states that Wiklund does not describe a system 
designed to calculate flow in real time . Applicant states that none of the equations in 
Wiklund are dependent on time. However, claim 1 does not require that the equations 
be dependent on time. Wiklund teaches calculating the flow with a microprocessor (par. 
24) and this teaching is considered to meet the claim language for calculating flow in 
real time. 

With regard to rejections under 35 U.S.C. 103(a), Applicant states that the 
ordinary artisan would not have had a level of skill sufficient to render the invention 
obvious to that ordinary artisan. However, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the flow sensor, as 
taught by Wiklund, to include an equation with the terms, as taught by Puebe, because 
then instantaneous local velocity of unsteady flow would have been determined (Puebe, 
col. 2, lines 57-60). 

Applicant further states that Wiklund explicitly teaches that the absolute value of 
h is utilized, and necessarily teaches away from a calculation resource where h could 
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be negative. However, as discussed above, the claim only requires that the differential 
pressure value be positive or negative. Further, the step of taking the absolute value of 
a measurement that may be positive or negative does not teach away from the fact that 
the value measurement may be positive or negative. 

With regard to Peube, Applicant states that equation 13 in column 7 of Peube is 
used for calculating the flow when the conduit is too short to present a significant 
pressure difference citing column 7, lines 10-15. Applicant points out that a term P 0 in 
equation 1 3 corresponds to the atmospheric pressure but not to a static pressure 
measured in the conduit. Applicant states that therefore, the rationale proffered in the 
Office Action for modifying Wiklund in view of Peube is not correct. However, though 
only one pressure value is measured, clearly the equation determines a pressure 
difference and could be used with two measured pressures instead of one pressure and 
the atmospheric pressure. Nothing in the cited portions of Peube rules out the 
motivation provided in the rejection. 

Conclusion 

1 1 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MANUEL L. BARBEE whose telephone number is 
(571)272-2212. The examiner can normally be reached on Monday-Friday from 9-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eliseo Ramos-Feliciano can be reached on 571-272-7925. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Manuel L. Barbee/ 

Primary Examiner, Art Unit 2857 

mlb 
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